Opposing roles for Drosophila JAK/STAT signalling during cellular proliferation.
The JAK/STAT signalling pathway mediates both antiproliferative responses following interferon stimulation and cellular proliferation in response to cytokines such as interleukins and growth factors. Central to these responses are the seven vertebrate STAT molecules, misregulation of which is implicated in a variety of malignancies. We have investigated the proliferative role of the single Drosophila STAT92E, part of the evolutionarily conserved JAK/STAT cascade. During second instar larval wing disc development pathway activity is both necessary and sufficient to promote proliferation of this epithelial cell type. However by later stages, endogenous STAT92E is stimulated by a noncannonical mechanism to exert pronounced antiproliferative effects. Ectopic canonical activation is sufficient to further decrease proliferation and leads to the premature arrest of cells in the G2 phase of the cell cycle. The single STAT92E present in Drosophila therefore mediates both proproliferative functions analogous to vertebrate interleukin-stimulated STAT3 and antiproliferative functions analogous to interferon-stimulated STAT1. Pro- and antiproliferative roles therefore represent ancestral activities conserved through evolution and subsequently assigned to distinct molecules.